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Abstract of JP 21 19427 (A) 

PURPOSE:To suppress the production of 
malfunction by providing a power voltage control 
circuit limiting a power voltage applied to an output 
inverter circuit. CONSTITUTION:A gate voltage of 
an N-channel transistor(TR) 2 and a P-channel TR 3 
is controlled by resistors 6-8 connected in series 
between a power supply and a ground and the TRs 
are component of a power voltage control circuit of 
an output inverter circuit. Since the output of TRs 4, 
5 is not in full swing in a range of the power voltage, 
an output load capacitor 9 is not completely charged 
and discharged, a transient current is decreased, 
thereby decreasing the drive of an internal power 
supply due to a power impedance. Thus, an output 
buffer circuit hardly causing malfunction is obtained. 
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SPECIFICATION 

1. Title of the Invention 

OUTPUT BUFFER CIRCUIT 

2. Scope of Claims 

An output buffer circuit comprising an output inverter circuit in which two 
transistors whose polarities are different from each other are connected in series, 

wherein the output inverter circuit includes a power source voltage control 
circuit for controlling a power source voltage applied to the output inverter circuit. 

3. Detailed Description of the Invention 

[Industrial Application Field] 

The present invention relates to an output buffer circuit, particularly an output 
buffer circuit of a CMOS-type logic circuit. 
[Prior Art] 

In general, in order to connect a logic output circuit to another device in a 
logical IC, an output buffer circuit has been used as an interface thereof. One example 
of such a conventional output buffer circuit is shown in FIG. 3. FIG. 4 is waveform 
diagrams illustrating operation of FIG. 3. In FIG 3, according to the structure, 1 0 is an 
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inverter, 11 is a P-channel transistor, 12 is an N-channel transistor, 13 is an output load 
capacitor, both the P and N transistors 11 and 12 are connected between a power source 
and a ground in series, an output of the inverter 10 is connected to gates of the P and N 
transistors 11 and 12, and a connection point between both the P and N transistors 11 
and 12 is an output. Note that 13 is a load capacitor. 

The operation of FIG. 3 is described using FIG. 4. In FIG 4, an input signal e 
is inverted with the inverter 10, and the inverted output is inverted again with both of 
the P and N transistors 11 and 12 to be output as an output signal f with the same phase 
as the input signal e. The output f fully swings in the scope of the power source 
voltage, so that the output load capacitor 13 is fully charged/discharged. A current 
which flows at the time of charging/discharging is g. 
[Problem to be Solved by the Invention] 

The above-described conventional output buffer circuit fully swings in the 
scope of the power source voltage, so that the output load capacitor is fully 
charged/discharged. This charge/discharge current acts on z (impedance) of the power 
source, causing internal power source drift. There is a drawback that this drift causes 
various malfunctions of the device. 

An object of the present invention is to solve the above drawback and provide 
an output buffer circuit in which malfunction is unlikely to occur. 
[Means to solve the Problem] 

The output buffer circuit of the present invention is structured to provide a 
power source voltage control circuit for controlling a power source voltage applied to an 
output inverter circuit for the output buffer circuit provided with the output inverter 
circuit in which two transistors which are different from each other are connected in 
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series. 

[Embodiment] 

Next, description is made on the present invention with reference to drawings. 

FIG. 1 is a circuit diagram of an output buffer circuit which is one embodiment 
of the present invention, and FIG 2 is waveform diagrams illustrating operation thereof. 
In FIG. 1, 1 is an inverter, and transistors 4 and 5 are a P-channel transistor and an 
N-channel transistor respectively to form an output inverter circuit. Further, 2 is an 
N-channel transistor and 3 is a P-channel transistor to form a power source voltage 
control circuit of the output inverter circuit, and respective gate voltages are controlled 
by resistors 6, 7, and 8 connected in series between a power source and a ground. 
Note that 9 denotes an output load capacitance. 

The operation of FIG. 1 is described using FIG 2. 

As a point a changes from low to high, a point b changes from high to low. At 
this time, the transistor 4 is turned on, and the transistor 5 is turned off. With the 
transistor 4 turned on, the power source voltage is shifted down, and this voltage is 
output to a point c. At this time, current flows to a point d through the transistor 4. 
Then, as the point a changes from high to low, the point b changes from low to high. 
At this time, the transistor 4 is turned off, and the transistor 5 is turned on. With the 
transistor 5 turned on, the ground voltage is shifted up by the power source voltage 
control circuit on the side which is connected to the ground, and this voltage is output to 
the point c. At this time, current flows into the point d. 

Therefore, the transistor 4, 5 does not fully swing in the scope of the power 
source voltage, so that the output load capacitor 9 is not fully charged/discharged and a 
transient current d in FIG 2 is decreased, whereby internal power source drift by power 
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source impedance can be decreased. 
[Effect of the Invention] 

As described above, the present invention has an effect that full swing in the 
scope of the power source voltage is prevented to suppress generation of malfunction. 
In addition, the output amplitude is decreased, so that transition time is decreased, and 
transmission delay time of the output buffer circuit is also decreased. Further, as for 
the output amplitude, an optimum value can be selected for each load by the gate 
voltage control resistor 6, 7, 8. 

4. Brief Description of the Drawings 

FIG. 1 is a circuit diagram illustrating an output buffer circuit which is one 
embodiment of the present invention, FIG 2 is waveform diagrams illustrating 
operation of FIG. 1, FIG 3 is a circuit diagram of a conventional example, and FIG. 4 is 
waveform diagrams illustrating operation of FIG 3. 

1, 10 inverter, 2, 5, 12 N-channel transistor, 3, 4, 11 P-channel transistor, 6, 

7, 8 resistor, 9, 13 output load capacitor 

Representative: Patent Attorney: Susumu UCEQHARA 
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